Objective: To summarize the epidemiology and outcomes of children with multiple organ dysfunction syndrome as part of the Eunice Kennedy Shriver National Institute of Child Health and Human Development multiple organ dysfunction syndrome workshop (March 26-27, 2015). Data Sources: Literature review, research data, and expert opinion. Study Selection: Not applicable. Data Extraction: Moderated by an experienced expert from the field, issues relevant to the epidemiology and outcomes of children with multiple organ dysfunction syndrome were presented, discussed, and debated with a focus on identifying knowledge gaps and research priorities.
sequential MODS. The inherent difficulty in separating many of these terms has been acknowledged (2) . For example, primary MODS is defined as two simultaneous dysfunctional organs within a week of PICU admission and without subsequent additional organ dysfunction. However, some patients develop additional organ dysfunction during and/or after the first week of PICU admission. These patients might be best categorized as having "progressive MODS," a recently proposed term that will be discussed later in sections on new and progressive MODS.
MODS is a syndrome. By definition, a syndrome is a group of symptoms and signs that consistently occur together or a condition characterized by a set of associated symptoms and signs. The symptoms and signs usually have a common mechanism, and a syndrome has predictable outcomes. Pediatric MODS occurs as a result of multiple potential triggers during the course of childhood critical illness. It is characterized by the simultaneous failure or dysfunction of organs or organ systems, including the respiratory, cardiovascular, neurological, renal, hematologic, and hepatic systems (3) . It is common in patients admitted to PICUs, occurring in nearly 20% of children on admission in the largest study to date (4) . MODS commonly involves a severe, dysregulated, systemic inflammatory process, which occurs in approximately 95% of primary MODS (2) . This systemic inflammatory response syndrome can be caused by any condition (e.g., infection, trauma, and shock) that can trigger a systemic inflammatory process. MODS increases the risk of death (4-6) and poor functional outcomes (4) .
Currently, MODS cannot be considered as a disease. A "disease" is defined as a disorder that produces specific symptoms/signs and is not simply a direct result of a physical injury. Typically, the etiology of a disease is well defined. As more is learned about the etiology of a syndrome, it can become a disease. For example, Down syndrome is now named trisomy 21, and it is diagnosed by a karyotype demonstrating three copies of chromosome number 21. Similarly, homocysteinemia is differentiated from Marfan syndrome by a homocysteine blood level measurement more than 15 μmol/L. There is currently no pathognomonic test for MODS; it remains a clinical diagnosis.
MODS DIAGNOSTIC CRITERIA: PAST AND PRESENT
Defining any medical condition in the absence of a "goldstandard" diagnostic test is challenging. The challenges in defining a syndrome such as MODS are even greater, as its causation is multifactorial and the underlying biology is incompletely understood. Nonetheless, its study is enhanced by refinement of definitions and diagnostic criteria as new knowledge permits. The first set of MODS diagnostic criteria in children were suggested by Wilkinson et al (7) in 1987. The list was changed in 1996 by Proulx et al (2) (Table 1) , in which MODS was defined as the simultaneous dysfunction of at least two organ systems. The organs and systems considered were respiratory, cardiovascular, neurologic, hematologic, renal, hepatic, and gastrointestinal. In 2005, an international pediatric sepsis consensus conference developed a new set of diagnostic criteria for organ dysfunction (Tables 2 and 3) (8) .
Despite their strengths, both sets of diagnostic criteria have weaknesses. For example, the number of organ systems considered is arbitrary; seven organ systems were considered in 1996, whereas only six were considered in 2005. Additionally, there are also problems with respect to the individual criteria within each organ system. For example, Goldstein et al (8) stated that respiratory dysfunction could only be diagnosed if any of the following criteria are met:
• Pao 2 /Fio 2 less than 300 mm Hg in the absence of cyanotic heart disease or preexisting lung disease or • Paco 2 more than 65 or 20 mmHg over baseline Paco 2 or • Proven need (assumes that the oxygen requirement was tested by decreasing flow with a subsequent increase in flow if required) for more than 0.50 Fio 2 to maintain saturation greater than or equal to 92% or • Need for nonelective invasive or noninvasive mechanical ventilation
This list of diagnostic criteria has not been scientifically validated, and whether these four criteria each have the same diagnostic importance remains to be determined. In addition, some criteria for other organs are not adjusted to age (e.g., hemoglobin level, WBC count, serum urea nitrogen [blood urea nitrogen], and creatinine). Another problem is that we only need to observe two simultaneous dysfunctional organs to diagnose MODS, regardless of the pathophysiology of the organ dysfunction. This may not always be optimal. Finally, the same diagnostic importance, the same weight, is given to organ systems with different associated mortality risks. Although that is acceptable as diagnostic criteria, data suggest that individual organ system failures may be associated with different risks. For example, Leteurtre et al (9) demonstrated that the risk of death is at least two times higher with neurologic dysfunction than it is with respiratory dysfunction.
Revisiting MODS Diagnostic Criteria: Epidemiologic Impact
Thus, efforts to improve MODS diagnostic criteria are justified. However, revisiting the MODS diagnostic criteria may have significant impact on the perception of MODS epidemiology. In a small prospective study conducted in 2010, Villeneuve et al (10) compared the ability of MODS diagnostic criteria given by Proulx et al (2) and Goldstein et al (8) to predict ICU mortality. The sensitivity to predict mortality was 68.1% for the former versus 85.4% for the latter set of criteria (p = 0.39), whereas specificity was 81.5% versus 65.1% (p < 0.001). The prevalence of MODS at PICU entry was 15.5% versus 30.7%, whereas the incidence of new MODS (onset after ICU admission) was 22.3% versus 38.6%. Similarly, Weiss et al (11) reported a sevenfold difference in the prevalence of severe sepsis when using two different sets of diagnostic criteria. As a result, comparing epidemiology from different studies using different diagnostic criteria may be misleading. Clearly, diagnostic criteria are not interchangeable. One cannot change the diagnostic criteria of a syndrome without changing its capacity to predict outcomes (sensitivity and specificity) and its epidemiology (incidence, prevalence, clinical impact, etc.).
Diagnostic Criteria of New and Progressive MODS
It would be difficult to carry out randomized controlled trials (RCTs) in a general PICU population today using mortality as the primary outcome measure because the mortality rate is so low (approximately 3-6%) (4, 6, 12) . Similarly, it would be difficult to conduct an RCT in PICU patients using MODS as the primary outcome measure because MODS is commonly present at, or soon after, PICU admission. Proulx et al (2) reported that 78% of MODS occurs during the first day in the PICU. Of course, patients who have the primary outcome prior to randomization cannot be enrolled into an RCT.
New or progressive MODS (NPMODS) may be a better outcome measure. NPMODS is defined as the proportion of patients who develop NPMODS (or who die) within a given time period Multiple organ dysfunction syndrome is defined as the concurrent dysfunction of two or more organ systems. Each organ failure or dysfunction is defined by meeting one or more criteria within each system. Nonsurvivors are considered to have all organs failing on the date of death.
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(e.g., from the time between randomization and PICU discharge). New MODS can occur in patients with no or singleorgan dysfunction at time 0 (e.g., PICU entry or randomization) and is defined as the development of two or more concurrent dysfunctional organ at any time during the study period. Patients with MODS at time 0 can develop progressive MODS, defined as the development of at least one additional concurrent organ dysfunction at any time during the study period. At Sainte-Justine Hospital, new and progressive MODS occurred in 13.1% and 10.5% of 842 consecutive admissions in 2010 (13) . Therefore, considering progressive in addition to new MODS as outcomes in a pediatric RCT almost doubles the number of outcome events. Thus, the frequency of NPMODS in PICU patients is sufficient to be used as a primary outcome in RCTs. As a result, NPMODS was chosen as the primary outcome measure of the Transfusion Requirements in the PICU (14) and the Age of Blood in Children in PICU (NCT01977547) RCTs and as a secondary outcome in the Heart and Lung Failure-Pediatric Insulin Titration trial (NCT01565941). Despite administration of IV fluid bolus ≥ 40 mL/kg in 1 hr
Decrease in BP (hypotension) < fifth percentile for age or systolic BP < 2 sd below normal for age (see Table 3 )
Or need for vasoactive drug to maintain BP in the normal range (dopamine > 5 μg/kg/min or dobutamine, epinephrine, or norepinephrine at any dose)
Or two of the following: Proven need assumes oxygen requirement was tested by decreasing flow with a subsequent increase in flow if required. c In postoperative patients, this requirement can be met if the patient has developed an acute inflammatory or infectious process in the lungs that prevents him or her from being extubated. MODS is defined as the concurrent dysfunction of two or more systems. Each organ failure or dysfunction is defined by meeting one or more criteria of each organ system. Age-specific ranges for physiologic and laboratory variables are given in Table 3 . 
ALL-CAUSE AND DISEASE-SPECIFIC INCIDENCE, PREVALENCE, AND RISK FACTORS
The Importance of the Numerator (Case Definition) and Denominator (Defining the Population at Risk) Accurate and consistent MODS case identification enhances the ability to compare observational studies, to determine the appropriate sample size for clinical research studies, and to monitor epidemiologic trends. The incidence of a disease or condition refers to the proportion of a group initially free of the condition that develops the condition over a given time period, whereas the prevalence is the proportion of a group possessing a clinical condition at a given point in time. Incidence can be measured in terms of incidence density, the number of new cases/total person-time at risk; or incidence rate, the number of new cases/total number of people at risk over time. On the other hand, prevalence studies can be either point prevalence studies, with prevalence measured at the time of a study, or period prevalence studies, measuring cases present during a specific time period. Accurate identification of the numerator and denominator populations is crucial. In defining the cases (numerator), it is important to ensure that only true cases are identified. In terms of the denominator, it is important to clearly identify the population at risk that is of interest. For example, should all susceptible patients be in the denominator population, or should the denominator population be restricted to children with specific diseases such as sepsis? These questions are integral to accurate and consistent determination of MODS incidence and prevalence.
Given that MODS occurs nearly exclusively during the receipt of care among hospitalized children, notably within the PICU, the majority of the pediatric MODS studies are incidence studies. The benefit of these incidence studies lies in their longitudinal time course, unlike prevalence studies that are largely cross-sectional in nature. The determination of the timing of study during the course of hospitalization is crucial to ensuring the accurate determination of MODS incidence and prevalence (Fig. 1) .
All-Cause and Disease-Specific Epidemiology of Pediatric MODS
The reported incidence rates of pediatric MODS in the general PICU setting across all diagnoses ranged between 6% and 57% over 28 years of studies ( Table 4) . As noted above, a significant portion of this variation in incidence is attributable to the variation in definitions of MODS, the populations studied, and the timing of the assessment for MODS (4, 6, 9, (15) (16) (17) (18) (19) (20) . Sepsis appears to be the leading cause of pediatric MODS in the published literature (2, 5, 7, 21-23) with 17-73% of children with sepsis also having MODS (with varying definitions of sepsis and time course contributing to the wide range of rates) ( Table 5 ). The only point prevalence study of pediatric MODS was recently published and found that two thirds of children had MODS on the day of diagnosis of severe sepsis (23) . Other diagnoses associated with MODS are displayed in Table 6 , with significant variation in definitions and incidence rates for MODS within diagnostic strata (25) (26) (27) (28) (29) (30) (31) (32) .
Risk Factors for MODS
Several risk factors for MODS have been identified and include severe hypoxemia, cardiorespiratory arrest, shock, trauma, acute pancreatitis, gut malperfusion, acute leukemia, solid organ or hematopoietic stem cell transplantation, hemophagocytic lymphohistiocytosis, thrombotic microangiopathy, envenomation, and sepsis (32) . Notably, age is also a risk factor. Neonates and infants are more likely to be afflicted with MODS than older children (4, 33) . Modifiable process-of-care factors associated with MODS include delayed treatment of the primary insult and iatrogenic injury (34) .
In sum, an accurate understanding of the incidence of MODS requires that its nomenclature is clear and uniformly applied. Measures of frequency vary significantly by primary condition and can be affected by the timing of the MODS diagnosis. Furthermore, overlap in etiopathogenetic mechanisms requires caution in case identification. Finally, 
MORTALITY
Intuitively, the greater the number of organ systems failing, the higher the likelihood of patient mortality. This was demonstrated in two large studies that evaluated the epidemiology and outcome of progressive organ dysfunction in critically ill children. The early validation study of the Pediatric Logistic Organ Dysfunction score, which included 1,806 patients in seven PICUs in three countries, found that the in-hospital mortality rate for progressive MODS Figure 1 . The importance of timing in the determination of incident and prevalent cases of multiple organ dysfunction syndrome (MODS). The timing of the study of MODS during the course of hospitalization is crucial to the accurate determination of its incidence and prevalence. If MODS is assessed continuously over time, then all new cases will be identified. However, if MODS is only assessed at a single time point, then MODS that results in death prior to that single time point (early death) will be missed. Similarly, MODS that resolves prior to the single time point assessment will also be missed. IPSCC = international pediatric sepsis consensus conference, MODS = multiple organ dysfunction syndrome, MOSF = multiple organ system failure, OFI = organ failure index, PEMOD = pediatric multiple organ dysfunction score, PELOD = pediatric logistic organ dysfunction score.
ranged from less than 1% for single-organ system failure up to 50% with six organ systems failing (9) . In the development and validation of the Pediatric Multiple Organ Dysfunction Score, investigators prospectively studied 6,456 patients in a large, tertiary U.S. PICU (36) . They noted mortality rates less than 5% in patients with little to no organ dysfunction and mortality more than 80% in children with the most severe and highest number of organ systems failing. Although data suggested that for every additional dysfunctional organ system, the odds of death increased by 2.25 (37), data from Leclerc et al (5) demonstrated that this relationship is nonlinear, and the hazard ratios for death increase over 50-fold when organ system dysfunction occurs in the setting of septic shock. Similarly, other patient and care factors affect MODS-associated mortality. For example, delay in antibiotic administration leads to an exponential increase in the risk of mortality in infectionrelated MODS (34) . Other factors associated with increased risk of mortality from MODS include younger age (just as they have a higher incidence rate, infants also tend to have a higher mortality rate than older children) (23, 33) and the timing of the development of MODS (patients who developed MODS a week or more after hospital admission had mortality rates 2.5 times higher than those who developed MODS earlier in their hospitalization) (2). Hall et al (38, 39) demonstrated that immune paralysis is far more common in MODS nonsurvivors than in survivors and increases the risk of PICU mortality by nearly six-fold (39) . Survival after severe trauma and burn-related injury is highly associated with the extent and severity of concomitant MODS (28) . Thus, reports of MODS-associated mortality have varied widely depending on the study population (Fig. 2) . 
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Unfortunately, much of the data on outcome after MODS are short term, and the lasting effects of MODS in children are not known. Extrapolating from cohort studies of childhood survivors of septic shock, hospital readmission and late death occur in this population at much higher rates than in the general pediatric population (40) . In their retrospective cohort study of 7,183 children with severe sepsis in the Washington State between 1990 and 2004, Czaja et al (40) reported that 6.8% died during their admission or within 28 days of discharge, and an additional 434 deaths (6.5% of initial survivors) occurred after hospital discharge. The median time to death was 1 year (intraquartile range, 1 mo to 12 yr) (40) . Interestingly, 88% of the late deaths occurred in children who had at least one readmission after discharge from the initial sepsis hospitalization. Perhaps not surprising, many of the deaths were related to preexisting chronic conditions, the most common of which was cancer (40) . Poor long-term survival after MODS in children with an underlying diagnosis of cancer has been well described (41, 50, 51) . The effect of emerging therapies on these outcomes, such as plasma exchange or immune modulation for pediatric severe sepsis and MODS, remains unknown and to be determined (42, 52) .
HEALTH-RELATED QUALITY OF LIFE, FUNCTIONAL STATUS, AND COSTS
Studies of survivors of critical illness in childhood have repeatedly demonstrated long-term medical, psychologic, and functional deficits after PICU discharge (53) (54) (55) (56) (57) (58) (59) (60) . The long-term negative effects of critical illness and its care in children are undoubtedly more common than studies using only global outcome measures suggest, as specific sequelae, such as subtle but important changes in cognitive function, may go undiagnosed and untreated (61) (62) (63) (64) .
Health-Related Quality of Life
Health-related quality of life (HRQL) involves the subjective assessment of physical, mental, and social factors related to health conditions that affect the quality of life. The impact of a health condition upon HRQL is influenced by biologic, environmental, and individual factors (65) . The assessment of HRQL in children is difficult and controversial, particularly given the dynamics of child development, the influence of the family on a child's quality of life, and the need to use proxy reports for young children (Fig. 3) . Therefore, many standardized measures of HRQL in children are heavily weighted toward the assessment of physical function. Critical illness may MODS = multiple organ dysfunction syndrome, MOF = multiple organ failure, MOSF = multiple organ system failure. a Denver MOF score measured after 48 hours -not validated in children. b Adult-specific patient scoring system. c MOSF defined as failure of more than 3 organ systems.
affect multiple domains of functioning and may have a profound impact on the quality of life (63, (66) (67) (68) , with impaired HRQL reported in 16-73% of PICU survivors from 3 months to 6 years after discharge (69) . However, there is a remarkable paucity of data on the impact of MODS itself on the quality of life (70) . Although the specific relationship between long-term problems and in-hospital organ dysfunction is not yet clear, studies have found that the severity and duration of symptoms (postdischarge) are related to the severity of the hospital course, suggesting that the presence and severity of MODS may have a profound effect on HRQL (71-74).
Functional Status
The relationship between acute organ failure and physical function has been studied more extensively although only in the short term. Typpo et al (4) studied more than 20,000 PICU admissions and found that an increase in the number of failing organs was associated with a greater decline in physical function at hospital discharge and higher rates of severe disability. Overall, previously healthy children tended to have a greater decline in function compared with those with underlying disease, and a subset of patients actually improved at discharge compared with baseline (e.g., children with congenital heart disease or recipients of solid-organ transplantation) (75) . Likewise, among children with severe sepsis in the Researching severe sepsis and organ dysfunction in children: a global perspective (RESOLVE) trial of activated protein C, worsening organ failure was associated with a greater decline in function at 28 days after enrollment (37% of subjects were still hospitalized at the time of assessment) (76) . The longer term consequences of MODS itself are not known. However, in a general PICU population, more than a third of children had fair or poor function 3-24 months after ICU discharge (77); 35% had a decline in overall health status from baseline to 12 months after discharge (66) ; and more than 40% of surviving previously normally functioning children suffered a decrease in function at 2 years post discharge (78) . Although most children improve over time, one study in a general PICU population found that some patients with only mild impairment at 1 month were worse at 6 months post discharge (58) .
Costs
In general, critical care is expensive, accounting for up to one third of U.S. hospital costs and up to 1% of the U.S. gross domestic product (79) (80) (81) (82) . Pediatric severe sepsis alone is associated with $4.8 billion in U.S. hospital costs annually (43) . Long-term morbidity and the impact on the family after PICU hospitalization suggest that the economic effects of MODS may be extensive. However, the medical costs, resource use, postdischarge costs, and family financial impact of MODS are poorly understood.
PSYCHIATRIC, COGNITIVE, AND ACADEMIC OUTCOMES AFTER CRITICAL ILLNESS
Long-term outcomes following pediatric critical illness are not fully characterized, and the postdischarge implications of MODS that develops during critical illness have not been investigated. Outcomes research to date has largely focused on specific diseases (e.g., meningococcemia, sepsis, and traumatic brain injury) and interventions (e.g., extracorporeal life support and cardiac surgery). Patients have typically been evaluated at a single point in time from small, single-center cohorts that are representative of critical care management from more than a decade ago (83, 84) . Because of the inherent challenges of longitudinal studies, high rates of loss to follow-up are common. Additionally, and with rare exception, these studies rely on nonvalidated measurement tools and caregiver telephone interviews to evaluate postdischarge outcomes (83) . The limitations of these approaches have been well documented (85, 86) . However, despite these investigational challenges, the data generated consistently demonstrate that morbidity following pediatric critical illness can be substantial (83, 84, 87) .
Studies that characterize postdischarge cognitive and academic outcomes for general PICU patient cohorts are rare. Conversely, the risk of cognitive impairment following adult critical illness has been well established (88, 89) . Cognitive morbidity has also 
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been documented for survivors of specific conditions such as sepsis and meningococcemia (87, (90) (91) (92) . PICU populations represent a heterogeneous group of children transferred from diverse healthcare systems throughout each PICU's referral base. The time, expense, and logistical challenges of following these patients after discharge limit the feasibility of performing longterm cognitive and academic assessments. There are a few studies that have attempted to evaluate cognitive outcomes despite the investigational challenges. Two of these investigations utilized formal neuropsychiatric testing to assess cognitive function rather than caregiver interviews and/or questionnaires. Both studies found that PICU survivors scored significantly lower on memory and attention tasks than healthy controls (74, 87) . One of these studies included the only assessment of PICU academic outcomes to date. Teachers completed questionnaires and reported a greater decline in academic performance for the PICU survivors compared to controls (87) .
Slightly more research has been performed to investigate psychiatric morbidity surrounding pediatric critical illness. Critical illness represents an ongoing, repetitive, traumatic event that places PICU survivors and their families at high risk for psychopathology (93) . Critically ill children endure a multitude of stressors that include invasive painful procedures, separation from family, exposure to other critically ill and dying children, strangers performing intrusive tasks, altered levels of consciousness, impaired coping skills, elevations in noise and light levels, and sleep loss (94) (95) (96) . The development of posttraumatic stress symptoms and disorder (PTSD) in adult ICU survivors has been well described, and there is growing evidence that PTSD also occurs in children (97) . Influences on health-related quality of life (HRQL) after pediatric critical illness. HRQL is affected by multiple factors, including individual psychologic, biologic, and environmental characteristics. In pediatric critical illness, additional factors are influential including the background capacity for growth and development, characteristics of the healthcare system, the illness or insult leading to critical illness, and the course of the illness (including both its natural history, response to therapy, and insults related to ICU care). These relationships are multidirectional. For example, a child's HRQL can affect chronic illness status, individual psychologic health, and the family of the child, which can in turn, affect the risk of subsequent episodes of critical illness. Adapted from Wilson and Cleary (65).
TAbLE 7. Identified Knowledge Gaps and Potential Opportunities for Study
The epidemiology of MODS (incidence, prevalence, and mortality) must be more clearly delineated. Current definitions and diagnostic criteria are useful, but newer case definitions must be developed that are objective, uniformly accepted and applied, developmentally adjusted, and evidence based. The assessment of the reliability and the reproducibility of such a new set of diagnostic criteria will be important. The incorporation of a contemporary definition of MODS and acute organ dysfunctions into the International Classifications of Diseases may facilitate large-scale epidemiologic studies.
The effect of the severity, the constellation of specific dysfunctional organs, and the treatment of MODS on outcomes is just beginning to be elucidated. Further research into these associations may result in more effective therapies and prognostication.
The long-term outcomes of MODS including late mortality; health-related quality of life parameters including physical, psychologic, and cognitive function; the impact of MODS on the family such as parental relationships and sibling well being; and the economic effects of this syndrome need to be established. At this point, data are lacking. Research into these longitudinal issues will be difficult and complex, as follow-up is challenging; however, such effort appears warranted.
A better understanding of the value that patients and families place on different outcomes remains to be established. Specifically, the medical costs, resource use, postdischarge costs, and family financial impact of MODS are poorly understood. Research is needed to explore virtually every aspect of the outcomes and family experience surrounding MODS. Optimizing outcomes for critically ill children requires a better understanding of the complex factors that contribute to psychiatric morbidity within the child's family system including the impact of the subjective experience. The implications of socioeconomic status, cultural and religious factors, and nontraditional family units (including single-parent caregivers) for postdischarge outcome following pediatric critical illness have yet to be investigated (35) .
Depending on the study, posttraumatic stress symptoms or PTSD is present in as many as one third of PICU survivors (97) . It is likely that many of these children had MODS although specific studies assessing MODS have not been conducted. Risk factors associated with increased psychiatric morbidity include delusional memories of the PICU experience, perception of a "threat to life," parental psychopathology, and the presence of patient psychiatric symptoms at hospital discharge (54, 57, 72, 74, (98) (99) (100) . A growing body of evidence demonstrates that parental psychiatric disturbances after PICU admission are common. In one study, parental levels of anxiety and depression were double the community rate at 12 months post discharge (101) . Posttraumatic stress symptoms can develop and increase over time even if they were originally absent at hospital discharge (102) . Specific PICU-related factors that increase parental stress include alterations in the caregiver role, changes in the child's appearance, communication difficulties with healthcare staff, and emergent unplanned admissions (24, 103, 104) .
Preventing and mitigating psychiatric morbidity surrounding MODS and all pediatric critical illness represents a potentially high-yield area of intervention for enhancing the long-term patient and family quality of life. Studies of congenital heart disease patients have demonstrated that emotional and behavioral well being affects the overall quality of life more than physical functional level (105) . Mental health problems increase suicide risk, and they impact family relationships, social roles and adaptation, school function, and overall development (97, (106) (107) (108) . Surprisingly, the more easily quantifiable features of the ICU experience such as the length of stay, the admitting diagnosis, or the severity of illness are not consistently associated with higher levels of psychiatric morbidity (57) . In other words, the subjective experience of the critical illness event may have a stronger influence on parental and child distress than the medical characteristics of the ICU admission (101) . "How" something is experienced appears to be more important than "what" is experienced. These findings suggest that interventions aimed at reframing a child's subjective experience of the PICU event could positively influence the long-term quality of life.
In summary, a paucity of investigations has evaluated the relationships between specific characteristics of the PICU clinical course, including MODS, and postdischarge outcomes. Nonetheless, the evidence to date suggests that psychiatric, cognitive, and academic morbidity following pediatric critical illness can be profound. Children with MODS have a high risk of acute morbidity and mortality (4) . Further investigation is required to evaluate the long-term consequences of MODS. These prerequisite steps may yield opportunities for prevention, early intervention, and ongoing care of these children to optimize long-term potential despite the intrusion of pediatric critical illness into their lives ( Table 7) .
